ABSTRACT: The aim of the study was to determine the optimal duration of treatment for patients with tuberculous lymphadenitis.
Lymph node tuberculosis, occurring predominantly in the cervical region, is the most common manifestation of extrapulmonary tuberculosis [1] .
In the Netherlands, the total number of tuberculous patients is about 1,600 a year, of whom 530 cases have extrapulmonary tuberculosis [2] . The case definition of extrapulmonary tuberculosis at several sites depends on the site with the most severe disease. Cervical tuberculous lymphadenitis (n=200 . yr -1 ) and pleuritis (n=200 . yr -1 ) are the most common localizations of extrapulmonary tuberculosis [2] . Lymph node tuberculosis is classified as a less severe form of extrapulmonary tuberculosis. Patients feel less ill and there is neither a significant acute threat to life nor a risk of subsequent severe handicap. Considerations for appropriate treatment are disease severity determined by bacillary load, extent of the disease and anatomical site. In the Netherlands, recently the duration of treatment for pulmonary tuberculosis with sensitive tubercle bacilli (Mycobacterium tuberculosis) has been shortened from 9 to 6 months on the basis of literature data, using the percentage of bacteriologically proven relapses as the criterion [3] . In contrast, in some countries, like the Netherlands, the duration of treatment for lymph node tuberculosis is still 9 months. The authors reviewed the existing literature to determine whether 6 months of treatment for tuberculous lymphadenitis is justifiable.
Methods and definitions
The Medline database was searched for relevant articles published from 1978±1997 using the keywords: tuberculosis; lymph node; and drug therapy, with restriction to the English language. In the 1950s pyrazinamide was used in high doses, but it proved to be toxic. Nowadays it is routinely used in each combination of anti-tuberculosis drugs in the initial phase of treatment, because in 1978, it was discovered that lower doses of pyrazinamide were also effective. All of the retrieved publications were screened for the following six inclusion criteria: 1) isoniazid, rifampicin and pyrazinamide had been included in the treatment schedule, possibly with ethambutol and/or streptomycin in adequate doses [4] ; 2) treatment had been applied daily or intermittently, supervised or self-administered; 3) (combinations of) tablets of proven adequate bioavailability had been used; 4) the diagnosis had been confirmed either by detection of acid-fast bacilli in direct smears from fine needle aspiration (FNA) or from biopsy and/or by positive mycobacterial culture of biopsy and/or by histological evidence of caseating or necrotizing granulomas (clinical diagnosis with response to therapy, without bacteriological or histological evidence, was also included) [5] ; 5) cases were not resistant to rifampicin and pyrazinamide; 6) follow-up after the end of treatment had to be at least 12 months. Studies on patients with active pulmonary parenchymal disease (but not isolated mediastinal lymphadenopathy) or active tuberculosis at sites other than lymph nodes, were excluded. Furthermore, patients with concomitant renal, hepatic or haematological disease and patients who had previously received >1 month of treatment for tuberculosis or who had missed >14 consecutive or cumulative doses, were excluded from the analysis.
Treatment failures were also excluded from the analysis. Failure was defined as a residual lymph node at the end of treatment, either without any decrease in size or with a size of >1 cm. Patients with suspicious residual nodes were only excluded if they had been reassessed by FNA, biopsy or had received additional treatment.
Relapse was defined as recurrence of a (residual) lymph node or the appearance of a new node confirmed to be tuberculous after one full course of medication with a period of initial clinical remission. To explore differences in treatment duration, a stratified analysis was carried out. From each study, the authors calculated the rate of relapse after the end of treatment, with a 95% confidence interval (95% CI) [6] .
Results
Eight out of the 35 articles met the criteria. As some concerned comparative studies, there were eight treatment schedules of 6 months' duration and three schedules of 9 months' duration [7±14]. Two articles used the same study population; one reported the preliminary results, the other the final results [10, 11] . The total number of patients was 644 (table 1) . In 229 patients FNA had been performed, while in 291 a biopsy (excisional or incisional) had been taken. The diagnosis had been bacteriologically proven by culture in 349 (54%) and histologically proven in 315 (49%). In 259 patients M. tuberculosis had been susceptible to isoniazid, rifampicin and pyrazinamide; in 346 patients sensitivity had not been tested or reported; 17 patients were resistant to isoniazid, 11 to streptomycin and 11 to isoniazid and streptomycin. Clinical and laboratory parameters were not reported in detail and could therefore not be analysed. The treatment outcome of patients with bacteriologically proven or suspected tuberculosis was not given separately in the studies.
The dose of anti-tuberculous drugs used varied and was not reported in one study [14] . In adults, the dose of isoniazid used was 300 mg daily or 10±15 mg . kg -1 intermittently. In children, the isoniazid dose was 15±30 mg . kg -1 twice or thrice weekly [8, 9] . The same dose of rifampicin and ethambutol was given to adults and children (mg . kg body weight . Adults received of pyrazinamide 1.5±2 g <50 kg and 2±2.5 g >50 kg while children received 45±60 mg . kg -1 . Adults received streptomycin 1 g while children received 40 mg . kg -1 , to a maximum of 750 mg. Sideeffects were reported in 37 patients, 26 patients were not compliant and 27 were lost to follow-up for other reasons.
During treatment, new nodes or enlargement of existing lymph nodes occurred in 79/468=17% [7, 8, 10, 11, 13] . Nodes were present after treatment in 143/423=34% of the patients [7, 8, 10, 11, 13] . The size of the nodes was not reported, or the nodes were not suspected of harbouring disease. If the diameter was >1 cm and/or clinically suspicious, tissue was sent for culture before treatment was restarted.
In 5/9 patients with reported failure, the unfavourable outcome was bacteriologically proven (9/553=1.6%) (table 1) [8, 12] . In one of these patients, the residual lymph node resolved spontaneously within 3 months and another patient with a residual node of 1 cm at the end of treatment was lost to follow-up [13] . 2HRZ(E)/7HR*** 9 0 93*** 100*** 12-0/9
Data are presented as absolute numbers with percentage and 95% confidence interval in parentheses. *: cure rate intention to treat: number of patients cured/starters therapy. Cure rate per protocol: number of patients cured/number of patients, who completed therapy as planned; **: children, age <13 yrs [8] , <15 yrs [9] ; ***: 4 patients 4HR, 9 patients 7HR, 1 patient >10HR; # : bacteriologically proven; { : histologically proven; + : treatment supervised; -: treatment not supervised. S: streptomycin; E: ethambutol. In the "Regimen" column, numbers before a group of letters represent the number of months on that type of drug, numbers after a letter or group of letters represent the number of doses of the drug(s) per week, and if a letter or group of letters is not followed by any numbers then the drug(s) were given daily.
A total of 534 patients completed treatment and followup as planned (table 1) . After a mean follow-up of 29 months, nodes were still present in 41/378=11% [7, 8, 10, 11] . However, the number of patients with a relapse on clinical grounds after successful treatment of 6 months' duration was 13/422=3.3% 95% CI 1.7±5.5, mean follow-up 31 months). After 9 months of therapy, 3/112= 2.7% (95% CI 0.6±7.8, mean follow-up 20 months) relapsed. In three out of these 16 patients, the relapse was bacteriologically confirmed, while in four it was histologically proven [7, 8] . Five patients relapsed during the first year [7, 8, 13] three patients relapsed later, and in eight patients there was no further information [7±12].
Discussion
The authors addressed the question of whether the duration of treatment for tuberculous lymphadenitis can be safely reduced to 6 months. Most recent national and international treatment guidelines also recommend a 6 month therapy [4, 15, 16] . The current meta-analysis supports these recommendations.
The relevant literature was analysed using the relapse rate as the criterion. Follow-up was at least 12 months after the end of treatment. The shortage of literature with welldefined treatment results for tuberculous lymphadenitis made analysis very difficult. Out of necessity, the authors limited the analysis to patients with predominantly cervical tuberculosis. In general, cervical tuberculous lymphadenitis is one of the less severe manifestations of tuberculosis. Active tuberculous disease at other sites cannot always be ruled out completely. It is important for the diagnosis to be bacteriologically confirmed, not only to exclude other diagnoses, but also to obtain material for determination of the organism and susceptibility tests.
In contrast with high-prevalence countries, tuberculosis in low-prevalence countries is not the most frequent cause of lymphadenopathy. Persons infected with human immunodeficiency virus (HIV) have an increased frequency of mycobacterial infections in general, often affecting, the lymph nodes. Care providers should be aware that in these patients M. tuberculosis is not always the cause of lymphadenopathy. HIV-positive patients were not included in the present analysis, because the authors could not find any literature with a follow-up of at least 12 months after the end of treatment and no cases of infection were restricted to the lymph nodes [17] .
FNA is the diagnostic procedure of choice. If this falls to be conclusive, excisional biopsy is the next step [5, 18] . The diagnosis of tuberculosis was confirmed bacteriologically and histologically in 54% and 49% of the cases, respectively. As a result, treatment outcomes in patients with bacteriologically or histologically proven disease and in patients with suspected tuberculosis on clinical grounds, were merged and could not be analysed separately. Rest nodes did not always mean an unfavourable outcome. The latter was defined as treatment failure or relapse not only proven bacteriologically or histologically, but also on clinical grounds. The decision to perform a second diagnostic procedure or start retreatment depended on clinical judgement. The bacteriologically proven diagnosis depended on the bacillary load and the diagnostic approach. In contrast with smear-positive pulmonary tuberculosis, bacteriological confirmation of a cure is not available. However an immunological response to the antigens released from the dead bacilli may be reflected by the development of new nodes, increases in diameter, or complications such as sinus and abscess formation during treatment or follow-up [11] .
The recommendations of the World Health Organisation (WHO) for anti-tuberculous drugs were not strictly adhered to [7±9] . Doses (mg . kg body weight -1 ) of essential drugs for the treatment of tuberculosis should be the same in adults and children [4] . Resistance may have been induced by human failure (incompliance) when treatment was not supervised. Nevertheless the clinical outcome was satisfactory in most cases. Such favourable outcomes may be explained by the small number of bacilli in such patients and the low resistance rate. In the group of patients with tuberculous lymphadenitis treated for 6 months 3.3% relapsed, while those treated for 9 months had a relapse rate of 2.7%. Treatment for pulmonary tuberculosis for 6 months with a regimen including isoniazid, rifampicin and pyrazinamide resulted in a relapse rate of 116/4,833=2.4% (95% CI: 2.0±2.8, follow-up 12±94 months) [3] . Differences were not statistically significant.
In studies on pulmonary tuberculosis, only patients with bacteriologically proven, fully sensitive tuberculosis are analysed. Treatment failures and relapses can be bacteriologically proven [3] . The suggestion that a low bacillary load may justify an even shorter length of treatment, e.g. 4 months, needs to be investigated [19] . However, sterilization of lesions depends on the persistence of (semi) dormant bacilli, but on theoretical grounds this may be unrelated to the bacterial load. In pulmonary tuberculosis, relapses mostly occur within 12 months after the end of treatment. Therefore, for prospective studies, a follow-up of 24±30 months is generally enough [3] . The risk of relapse in lymph node tuberculosis is unknown, but the small number of relapses during follow-up in the retrieved articles confirms the advice given by the Joint Tuberculosis Committee of the British Thoracic Society: after successful treatment, follow-up is not required but patients should be re-referred if symptoms recur [15] .
In conclusion, it seems justified to administer medication for 6 months, including isoniazid, rifampicin and pyrazinamide, for tuberculous lymphadenitis (as the individual authors of the retrieved articles suggested). A large proportion of patients had rest nodes. Relapses occurred within 12 months after the end of treatment, but later was also possible. The small number of patients described in the literature makes consensus about diagnostic procedures and treatment schedules important, because investigators have to depend on pooled data and office-based analyses. Therefore data must be gathered in the same way to enable sound clinical judgements and to formulate therapeutic guidelines.
